Esophageal dilatation in dysphagic patients with benign strictures is usually considered successful if the patients' dysphagia is alleviated. However, the relation between dysphagia and the diameter of a stricture is not well understood. Moreover, the dysphagia may also be caused by'an underlying esophageal motor disorder. In order to compare symptoms and objective measurements of esophageal stricture, 28 patients were studied with interview and a radiologic esophagram. The latter included swallowing of a solid bolus. All patients underwent successful balloon dilatation at least one month prior to this study. Recurrence of a stricture with a diameter of less than 13 mm was diagnosed by the barium swallow in 21 patients. Recurrence of dysphagia was seen in 15 patients. Thirteen patients denied any swallowing symptoms. Chest pain was present in 9 patients. Of 15 patients with dysphagia 2 (13%) had no narrowing but severe esophageal dysmotility. Of 13 patients without dysphagia 9 (69%) had a stricture with a diameter of 13 mm or less. Of 21 patients with a stricture of 13 mm or less 14 (67%) were symptomatic while 7 (33%) were asymptomatic. Four of 11 patients with retrosternal pain had a stricture of less than 10 mm. Three patients with retrosternal pain and obstruction had severe esophageal dysmotility. Whether or not the patients have dysphagia may be more related to diet and eating habits than to the true diameter of their esophageal narrowing. We conclude that the clinical history is non-reliable for evaluating the results of esophageal stricture dilatation. In order to get an objective measurement of therapeutic outcome, barium swallow including a solid bolus is recommended.
INTRODUCTION
Benign strictures of the esophagus can be treated with balloon dilatation under endoscopic and/or fluoroscopic control. Immediate relief of obstructive symptoms is reported in 70-90%, while 60% of the patients are asymptomatic three months after the procedure. -7 The patients' symptoms may not readily correlate with the diameter of the stricture. Dysphagia including a feeling of obstruction may be due to esophageal dysmotility which might coincide with any esophageal stricture, especially in patients with gastroesophageal reflux disease. Any evaluation of stricture dimensions is difficult during endoscopy. We, therefore, hypothesized that a careful radiologic exami-nation could be used for triage of these patients. To that effect we adopted a dedicated radiologic technique including swallowing of a solid tablet for assessment of esophageal strictures.
The aim of the present study was therefore to correlate symptoms of dysphagia and dietary restrictions to the "true" diameter of the esophageal stricture and esophageal dysmotility in patients with benign esophageal strictures, earlier treated by balloon dilatation.
MATERIALS AND METHODS
Forty-three patients underwent balloon dilatation of benign strictures of the esophagus during a 4-year period.
They were all invited to a follow-up examination. Twentyeight patients complied to a complete follow-up perIbrmed 0.5 to 3 years after the dilatation. These did not differ in any respect from those who did not comply. All had become asymptomatic immediately post-dilatation. The dilatation had been performed at least one month earlier. Twenty-four patients had strictures due to gastroesophageal reflux disease, 2 due to sclerotherapy ofvarices. One had a stricture due to longstanding nasogastric intubation, and one had a stricture of a postoperative anastomosis between the esophagus and jejunum.
The follow-up included an interview according to a standardized protocol where the symptoms were scored on a six-grade scale according to Earlam and CunhaMelo. 8 The radiologic examination of the esophagus was performed as a biphasic study. The esophageal anatomy was documented by a double contrast examination with a high density (240% w/v) barium suspension and the esophageal function was evaluated using a low density (60% w/v) barium suspension with the patient recumbent. Assessment of esophageal function was done according to well-known criteria. 9 All patients were also given a solid round tablet (diameter 13 mm) for detection of narrowings and evaluation of propulsion. The geometric enlargement was determined by the same solid tablet and the size of any narrowing therefore was corrected. The patient was also instructed to report any symptoms of obstruction during the tablet swallow. The follow-up period ranged from 1 to 57 months, median 14. Median age among screenees was 72 years, range 31-90 years.
Statistical analysis was done using the CHI 2-test.
RESULTS
After dilatation fifteen patients experienced obstruction during eating from time to time, while 13 denied any swallowing symptoms. Chest-pain was present in 9 patients. The correct width of the lumen of radiographically demonstrated stenosis is graphically demonstrated in Figure 1 . In 21 patients a stricture less than 13 mm in width was diagnosed.
Of 15 patients with dysphagia two (13%), had no narrowing but severe esophageal dysmotility.
Of 13 patients without dysphagia 9 (69%) had a stricture with a diameter of 13 mm or less.
Of 21 patients with a stricture of 13 mm or less, 14 (67%) were symptomatic while 7 (33%) were asymptomatic. Of 16 patients with a narrowing of 9 mm or less 6 (38%) were asymptomatic. Only 4 of 9 patients with retrosternal pain had a stricture of less than 10 mm. Three patients with retrosternal pain and obstruction had the most severe esophageal dysmotility. In 21 of the 28 patients the tablet got stuck. This caused symptoms of obstruction in only 3. In 2 of the 3 patients there was a stricture while 1 had esophageal dysmotility.
None of the differences reached a statistical significance of p < 0.05.
DISCUSSION
The importance of the clinical history in diagnosing and revealing the etiology of esophageal symptoms has been pointed out. By a careful interview and using a customtailed algorithm for the assessment of dysphagia a correct diagnosis can be revealed in 85% of patients with dysphagia. II Buchholz who showed that this may lead to a complete loss of symptoms despite severe loss of function. 13 The aim of the present study was to analyze the symptoms in patients treated with dilatation ofbenign esophageal strictures, and to compare symptoms with the dimension of the stricture.
DOES DYSPHAGIA INDICATE RECURRENCE OF BENIGN ESOPHAGEAL STRICTURES? 9
There has been a tendency to use the patients' symptoms as a standard for assessing the results of balloon dilatation ofbenign esophageal strictures. However, in order to obtain an objective measurement ofthe width after treatment ofthe stricture, radiology of the esophagus was used.
The periods between esophageal dilatation and followup varied but did not influence the aim ofthe study, namely to compare dysphagia of a benign esophageal stricture with symptoms of obstruction during swallowing.
The normal esophagus when well distended has a width of 2-3 cm. 14 A stricture diameter of 13 mm or less has often been regarded as crucial. 14, 15 Our results show that even a tight esophageal stricture (< 13 mm) is frequently (38%) asymptomatic and therefore the absence of dysphagia is not a sensitive indicator of successful dilatation. Not even in those with a diameter of 6 mm or less was dysphagia always present. This was surprising since the minimal diameter tolerated is stated to be not less than 13 mln. 8, 16 There might be at least two explanations for this observation. Firstly, we are routinely recording measurements corrected for the radiographic magnification, i.e., our figures might not be comparable with those in the literature; secondly, patients may get accustomed to their problems and adjust their swallowing and eating habits; and thirdly, patients may deny symptoms in order to avoid the unpleasantness of yet another dilatation procedure. In our experience most patients do not spontaneously include change in diet and eating habits under"dysphagiamsymptoms", which to them merely seems to infer "feeling-ofobstruction-when-eating".
However, it may very well be that even a minimal increase in width of the stricture is enough to make the patients asymptomatic as long as they stick to their restricted diets and eating habits. It is, therefore, necessary to use objective criteria like barium swallow to evaluate the short-and long-term results of dilatation. Treatment should basically be guided by the patients symptoms. However, a patient with a tight stricture although asymptomatic, has an increased risk ofacute obstruction by bolus impaction. Therefore, monitoring long-term results for comparison of different treatments and regimins ought to include objective measurement as a complement to the clinical history. On the other hand patients with a wide esophagus might have severe dysphagia similar to those with strictures. In these patients esophageal dysmotility is commonly the cause of dysphagia.
The additional use of the tablet as part of our routine protocol has only slightly increased the examination time.
In fact our impression has been that one rather immediately reaches to a correct diagnosis and therefore refrains from protracted fluoroscopy during multiple liquid bar- Therefore, any follow-up of balloon dilatation of benign esophageal strictures ought to include an objective measurement. Barium swallow with the additional use of an inert tablet with a known diameter offers a simple modality to achieve such an objective measurement.
